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    本论文从鸟嘌呤核苷衍生物的分子设计出发，在鸟嘌呤核苷上巧妙地引入功
能基团，一方面考察调控组装体系的弱相互作用对其自组装类型的影响，另一方
面发掘该自组装在制备微孔膜、自支撑膜和有机纳米材料上的相关应用。 
    论文共分为六章。 






































































































Self-assemblies of guanosine derivatives are of intense current interest in biology, 
supramolecular chemistry and nanotechnology, because of the biological significance 
of G-quadruplex and the immense potential applications in functional materials. The 
fundamental studies for obtaining the relationships of molecular structures, 
microenvironment, and supramolecular architectures by investigating the 
self-assembling behaviors of guanosine derivatives with special molecular structures 
which are therefore very important. On this basis, guanosine derivatives have been 
widely used as assembling template to fabricate various materials, because the 
self-assembly of functional groups is a powerful way for obtaining materials with 
tailored physicochemical properties. 
In this dissertation, we have synthesized several guanosine derivatives attached 
with special groups by molecular designs, in order to investigate their self-assembling 
behaviors modulated by non-covalent interactions, and further to develop new 
functional materials such as microporous films, self-supporting films, and organic 
nanomaterials.   
The dissertation consists of six chapters. 
In Chapter 1, research progress of the self-assembly of guanosine derivatives was 
briefly reviewed, grouped mainly by supramolecular architectures obtained from 
guanosine derivatives and their applications in fabricating functional materials. 
In Chapter 2, synthetic details and characterizations of the guanosine derivatives 
1-6 were described. Equipments, materials, and methods involved in this dissertation 
were reported. 
In Chapter 3, the self-assembly behaviors of 1-3 in diluted solutions were 
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G-quadruplex was found to form from 1 bearing a pyrene residue with the 
stoichiometry of [K+]/[1] = 1:4, whereas G-octamer was formed from 2 and 3 bearing 
a naphthalene residue and a long alkyl chain with the stoichiometry of [K+]/[G] = 1:8 
(G = 2 or 3), respectively. Strong π-π stacking of pyrene residues was shown to 
facilitate the aggregation of 1 into a close proximity in the absence of K+, which was 
similar with the structure of G-rich DNA sequence that the guanosines were linked 
together by the phosphate backbone. The presence of K+ made further polymeric 
stacks possible, while the additional π-π stacking of pyrenes made the formed 
columnar G-quadruplex more stable. 
In Chapter 4, the self-assembly of alkylated guanosine derivative 3 was used to 
fabricate ordered honeycomb microporous films. Regular microporous structures 
were observed and shown to result from Benard-Maragoni convection during solvent 
evaporations, and the linear ribbon like self-assembly of 3 was formed to play an 
important role which constructed the intrinsic structure. Model compounds 4-6 were 
also used to fabricate the microporous films for investigating the relationship of 
morphologies and molecular structures. Critical factors such as the concentration of 
the guanosine derivatives and the temperature were revealed to be capable of 
controlling the size of micropores. This allowed for the wettability of the honeycomb 
film surface to be modulated. The new material exhibited excellent encapsulating 
ability of loading organic dyes that resulted in luminescent honeycomb films. 
In Chapter 5, a flat and thin (μm) self-supporting film was obtained by the 
self-assembly of 1. The forming process of the film was solution-gel-film, and the 
linear ribbon like self-assembly of 1 was formed to construct the intrinsic structures. 
Typically, the prepared films exhibited unique optical properties, which were, 
multicolor red-green-blue emissions. This property was from the order self-assemblies 
of pyrene groups, which indicated the potential applications of the prepared films for 
fabricating OLED flat screens and other optical nanodevices. 
In Chapter 6, organic nanomaterials with multi-morphologies, such as 













英 文 摘 要 
 vi
method. And it was found that the nanospheres could be transformed into nanobelts in 
the solution, which could be followed by SEM, indicated the possibility of 
morphology control between 0D and 1D. Fluorescence, absorption, and CD spectra 
during the reprecipitation process were investigated for understanding the formation 
mechanisms of these multi-morphologies nanomaterials. Different morphologies 
exhibited different optical properties that the nanobelts had the abilities of multicolor 
emissions. And ultralong nanowires were obtained by surface-assisting nanomaterial 





Guanosine derivatives, Self-assembly, G-quadruplex, Ribbon-like assemble, 
Honeycomb microporous film, Self-supporting film, Multicolor emissions, 
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